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LC -S J 

ql-s:, 


WxA/ ■#« 


#7H]a] QLS n # N x NS] 371-1- ^l(matrix)<7]jl, QLS^-E.# C*3§# 

SE^r #71 <N]a-] QLS k N (Eh k# k=0,l....,N-l^l k«i^fl QLSSJEl- 

1 X NS] 37]f 39 «|Elo]ji, C* N 4 S* N # N/2 X N/2S] 3.7]!- £ 

# ## 39il(sub matrix) 0 ]tf. BE^r, C* N # C^ 2 # £jl ## # , S* N # 

S N /2# #*1H # SU=h (JE 2) 
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<94> 


<95> 


<96> 


<97> 


<98> 


<99> 


< 100 > 


#714 41-41 QLS^^ofl 4*fl C* N 4 <g$\ EE# 

S* N 4 051 4:# ## iLJLCGuard^H 44 N(=2")+2 x Lguard^ 

QLS33# 4^4 44 ^s]^ ^ 44. 4, m# 3oltf4 7}4^43, Lguard^ 0 

444 7^0] t}. 


c4“” c" c4” s'" 

or i 

C" 0 l ““” s'" o w 

.0^ c' N ch™ -s'" 

VI 

^’ N Qj-fMMTO _ ^' N ^knJMU 


QLS;«*w 

QLSt7 l ™°_ 

LguarD^ 447fl44# ^^}7l 4«fl 4# 3*4 o>, ## 3E# 
-^-^r°11 05] 3*# 4# 444(column vector)# 44 4 444. 

EE# 4-7H# QLS k N+2 * GUARD (4,k# k =0,1,. .. ,N-ll kl*fl QLS 

33# 444^ 1 x (N+2 x L G uard)^ 3711 ## 4443, 0 LGUARD # N/2 

x Lguard^ 3.711- #3 3*# 0# 4 41 (zero matrix)43, C* N 4 S* N 4 QLS N 4 
4 #-g-S]# N/2 x N/24 3.711- 4# 1-1 39 o] t}. 

44 ^7] 3 25] QLS33# #-8-511 C* N 4 S* N # 

41# #444. 

17-1 C +N ^l# #444, 33# 4 N3*# 471 °il 7] m t)}# l-o] 8 

44444 14. 4 337)0] no] QLS33 l-7j^- 80 ]# o] o] o> # 7 1 ^# 0 ]#. 
447-1 N1 8014-0] l^o] 3, C* N # C N/2 # #4 ^S|£S C 4 7]- 37l 

414 43 4#4 14 "8444. 


<101> 



1020000071562 
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£ 2^ <£*] 7l^tlr LS.3 = ^ C N / 2 ^8r £ 

°1 S.*]*k ^r 91^. 


Cl cl 

C?.i C2.2 


C>t-l,!t-l Ch~i£ 
Jji ‘ *e 


C* N ^8r ^7] C N / 2 1- ^°1 9X^. 


d, 

d, 

d. 

d. 

d, 

-d, 

d. 

-d. 

d, 

cl 

d. 

d. 

d, 

-d, 

d. 

-d. 


d •■! 1 

d >? • 

d n 

d'o 

dm 

-a.,- 

d-n 

-d’.» 

d.*-> 

d,. 

d.4 

C-S1 

dm 

“ dm 

d* 

-cl 


N-£r ^E.^o]-g. M-E^-uHji, Cj k -& j*3 k'l 

1-*1)5. S* N £ l4M ^-o] s N /2 C N/ 2 

-§: 7>^]JI ^ ^ 014 . 


si sl 
si si 


07 Q7 

O^-j.a-j 0*_r,£ 

SL., 5*.« 


°1^F S*n^ s N /2-§- f-sfl cf-g-^ ^-o] ^ 0,4. 


d 

d, 

d 

d. 

d, 

-d, 

d. 

-d. 

si 

d, 

d 

d. 

d, 

-d. 

d. 

-sj. 


sj , 

dm 

d'4 

sj..^ 

sj ....«.< 


Sl, 


5m- 

dm 

d, 


5?,. 

-d,' 

d, 

-A 
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< 111 > 

< 112 > 

<113> 

<114> 

<115> 

<116> 

<117> 


'#7}$] C* N 4 S* N ^ ^ si qls^L=^1 

N(=2>")+2 XLguard^ 7fl^ N7flolrf. N7flsl 

QLSiSJEl A]^V^>7> nfl *\ 3 - ^M 9 l QLS 3 .B.S] N7fl ojcf. cl, 

m-cr 3°1^ ^><g^olji, L GUA rd^ 0°1^ 

^ 7 )B] zJo^ 51^ QLS^H.^ 7.>7l4l^;(autocorrelation)^^r *1 

#*>7} N°1 £)JI, 7.] +1, -1^ nfl N/2FE^r ~N/2^ ^ ^^Cf. 

2^, [“Lguard.LguaRd] 0. +1, ~1°1 °l' T d A ] ^ 0°1 ^ 

4. 

-#JL^hi9-(crosscorrelat ion)$: 0 l 0 

°H ^BMlT^IFW) 7*l^H[-L IFff ,L IF w]^ X]S. 

<?] QLS^—7fl*rfe, 28- 1 ^L ifw < 28°d nfl, 2 m -g- 1 < 3 14. 

T 7 1 °1]g^ 7}<g<^o]j7, Lipflrfe- LguarD ~Ljfw~ 0^ ^^r 0 ] 1 ^. 

M, ^^>^1 7,]^]-=[-L IFW) L IFW ]2l ^^- o } cl^l Al^l- 

=+1,-111 nfl -2.^ ^ o> 0<>1 $\t] Qjl, ^^1 

[ — Li F w»Lj F w]^-1 ~f L l!' ir +1, -i°l °1-\I A ] ^r 7 \ -IMMI^- ^-g- °> 

^*1^ nfl, 4 V 7]^ 3]in s=lr^ -n-JL ^ 

(effective orthogonal code set)°l5} ;§5 ]s}-ji, •#713} ^-#-g #^711 


7l%+-g: -gs. At] % v (effect ive IFW) 0 !# ^3} 
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<118> 

<119> 

< 120 > 

< 121 > 

< 122 > 

<123> 

<124> 

<125> 

<126> 

<127> 

<128> 


°H, -B-Jl 444144 444 ^l^>=[-LiFw,LiFff]^ 44 44: 4^ 4^ 
4 QLSS.^4 7fl^r^, 2 *'‘^ <2 *4nfl f 2 m- so]tf. 

47144 g^r 4"4 i r 0 l-Il, Lifw4 LguaRD~Lifw — 04 4 4°1 4. 

444, ^4 X-i- 44 44 4^44. 44 43. 4471]714 7 ] 

1r3-3. 4 44 QLSS=4 LS-S.— 4«fl4 -fr^L 4 IE. 3.H. 44-2] 4^^7> 4 

^ M-Tl] 44. 

4444 444 44. 

1. QLSsje. 5] 4°14 N(=2 m )+2 x L quard 4, Lguard^ - 0444 44. 

2. QLSSJE.3] -n-i 44 7l]7l 4 =[-L ifw ,Lifw] 4, Lifw4 Lguard — Lifw —04 . 
44. 

3. QLSS^^] 43 4^^— 44(ef feet ive orthogonal code set)-ir Q4 44 
4^1, 44 Q = {QLSo, QLSi ,QLS 2 ( m -g- 2 ), QLS 2 ( m - g -i) > 4, g4 

2 *~'- <2 % 4^44 7]-<g4, qs] 44 2 m ~s 7fl. 

4. 44 Q4 £.€■ 3£s] 43444:4 04 444 444-=+i,-i4 ^4 4 
447]- = [-Lifw.Lifw] 44. 

5. 444= +1, -14^4 

1) QLS 2 *4 QLS 2>k+ i4 444 434444 04 44 &3, 444 s = 
44 43:4444 04 4 . 4, kb k=0,..., 2 m ~ g_2 4 4444. 

2) QLS 2 >fe4- QLSq, QLS^ . QLS 2 >k-i j QLS 2 *+ 2 ,•••,QLS 2(m-g-i)4 3.—- 4 43: 


4444 0. 
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<129> 


<130 


<131> 


<132> 


<133> 


3 ) QLS2>K+i- iJ f QLSo, QLSi,... ,QLS2 >k-i. QLS2 >g+2> • • •,QLS2( m - g -1 )^1 -S—£b 

0. 

vfl-g-i)- ti)m 3£4ol7} 2 m +2 x L GU ARD °1^ # 

Al^V=[-L IFW> LiFff] a o v 5l a o v ^^°1 0°A QLS332] 7]) 

2 m -g" 1 olcf. QL$33o\}*] %M-Li FW ,L IFW ] °}^3 3L 

= 28- 1 ^ L IFW < 28^ nfl 2 m "8- 1 7fl7> 5Etb -ftjL ^^1^ 

%>=[-Li FW ,L IFW ] oI^ji -H-jl ^2} 2 ^‘- [Z ™J <2 * 

GJ nfl 2 m_ g7fl7> ^Cf. 

°H1 l£bSfl LSiELi^Hif ^^^[-Lipw.LlFl] ol^Jl , ^]m 33 

^2} 28" 1 ^L ifw < 28^ afl 2 m -g7fl7> ^cf. 

4>7l^ tilHL§ ofl^. s-o^ S=^o]7l- 2 7 +2 x 40] 5^-of 7> 

^^b ^m^=[-4,4]olJi, ?}^z\}7]% g 7} 30] £\o]X] QLS 

33S>) ^333 8(=2 3 =2 7-3-1 ) 7^7} S)3, -H-Jl ^ ^1 A % ^b^H^ g7> 

2°1 JELiiL QLSiS—2} -fi-S. *\333 7fl^^ 32(=2 5 =2 7-2 )7fl 7} ^cf. ^7}$] Tgo- 
g7}- 3°1 ^JL ^>333 7fl^fe 16(-2 4 -2 7 -3)7fl7> Igt}. o]^- 

A ^°] vr QLS^^-i- *J-g- Al -8 -Jl -8-Jl ^12. ^ 

^ 7fl^® #7> Al7)7fl ^Cf. 

(gfe L IFW 7> 4^ lifl 4 V 7l^ ^ 28-1 <l ifw < 28011 SlSfl 30 IJI, 

2<? — L ^ 1 pnni J <2*0,1 Sl^fl7. : )^- 2°!^}-) 
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<134> 


<135> 


<136> 


<137> 


<138> 


<139> 


<140> 


'# 7 ) 2 ] QLS444 2 ) ^} 4^4 QLS33^ s^>2 £^] 4-§*44 CDMA°ll 4 

44 4 44. 

4 44-P-5. §}a} wJ-ai oil ^ s. 30 } BPSK 4444, £ 42] QPSK4444, £ 
54 45(Complex) 44444 ^7 } &4. BPSK 44444 I/Q 44^1 44 
^3Ef 4444 4444 4444, QPSK 4444 4 45 44444 I/Q 
444 44 44 33 - 1 - 4444 44-g- 441 44. QPSK 44444 45 4 
4444 44 4£r 443^7} 4444 44 4 44. 

£ 64 4 s. 4444 4444 4 -Jl 4332= 44 44 7114* ^7} 4 7] 
7 ) 44 454 33<4 QLS33-1- 4444 44 4 5-1-544. 

44 4444 04 o }^ 44^ ^=44* 4®}44. 4 3344 N4r 2 m 
2] 44 7}44 m 4- 3444 44444. (441 61). 

371 2x24 4-**34 C 4 44 44 S714-& 4443, 44 444 44 
44 371 2 x 24 4**34 S 4 4-§r 4444. (44 62,63). 

471 44«S1 3 . 7 ) 7 } N/4 x N/44 444 3717} N/4 x N/44 ***<§4 
C N/2 ui S N/2e|^^- 4"3., 347} n/ 2 x N/24 45* 4**54 C* N 4 S* N * 44 
44.(44 64,65,68,69). 

44 4-71 4**34 3717} N/4 x N/4 il4 44 444 *7l 44*5421 
3717} 2«}|7} 434 4**51* ^444 44 64,654 44444.(44 
66,67). 
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<141> 


<142> 


<143> 


<144> 


<145> 


<146> 


#7l #31 68,6931# ### C* N # S* N -i- #-§-## 3.7)7} N/2 x N/2# #- 
#*3# C* N # S* N # #3- 37)7} N X N°J #J.S.£ QLS33 «g 1 -§■ ####.(#31 
70). 

'$ 7 ) #31 6031# ### ^^#:3l ###7)## ###7l #*fl #5. 

# iS-El## ## SE# ##l-3l 2 x L GU ARD 7 fl# 03M ## ##Bl(^7l 
N x l)# #-###.(#3171,72). 

#7l# ## #o] #. ##31## ##### ##31 ## ##^# 

## ##-§- ## -irJL ######## #-Jl #12 ## ## 7fl#» 

#7> ### QLS^iH.# ####. EE# #7l ### QLS^.—# ##### £ 3 

# BPSK ####, £ 4# QPSK####, £ 5# ^(Complex) ####31 #-g- 

####. 

°1#31# # ### #### ##31# ###S°-#, # ### ### # 
## ## # #### ### # ##. # ### ## ##311- ### ### 

# ^##31 -S-g-# # ### ####. 

### #7l 7l7ll Ifl-g-# #7l ^-###### #3131 #*11 #*11## #- 
### ##-§- ####- #°1 ###. 


[### Jl#] 

###A5. ### LAS-CDMA31## #12 J2=# LSS^l- #--§-## ### 
31 ##. 
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< 147 > 


°H ■& *$£--§: SHt 3£°J QLS^^l- ^-8-^-o.S^ 7]# 

9 \ LS^^-g- *l~g-^ -fj-jL #^Ml7Rl- ^# 3 )- -frjL ^ ^ -&dt 7]] 

^1- ^ SZo.nl, St 4 v 7l ^fll-7fl 2£f BPSK S^irlM , QPSK 

^ ^-di(Complex) ,£_^-<H] #^)-7fl 

SM, #Si n=- 
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1] 

CDMA^H 3.e.^°}7} NS! 


c" S" 

ols:' 

c" -S'" ' 

ols:_, 


o'M, QLS k N ^r k«i^fl QLS-3-E.ib 1 x N-^! 3.7] *3 

, C*^ S* N £r N/2 x N/22} 37}W ktr k=0,1.N-1S1 ^ 


2] 


*11 11M Si°M, -SJE-ZM N(=2 m )£r # N7fl2l ^^-7> ^7fl«M, m-cr 3*1# 

S] s}^ iELEL^q-^^fO] S^&SJE. ^ y J-^ 

3] 

Til l^M &°M, C N/2 ^ , 






^£. 3 . *>t=t ^0JH S^sS. ^ y o V ^ 
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13 W 4] 

*11 llM C* N *3*^ ; 


d, 

d, 

d. 

d. 

d. 

-d 

d. 

-d, 

d, 

d. 

d. 

d. 

d, 

-d. 

d. 

-d. 


d - 

d i j > 

d n 

d >i 

d n ■ 

-d-..,- 

d-'j 

-p* 

,j 

d,-. 

d^. 

d.9 

d’i 

d-5 > 

-dr. 

d* 

"dw . 


-M-9.S ^ JH ^4451= *3 A 3 «o v ^ 


[^~T 1 ' ? ?}' 5] 

*11 1%M1 S N / 2 S^^M, 


w 

S* = 


^-9.5. 3lJE ^3-B. *3 A 3 ^ 


Sl-,fl-, Sf-,.; 

S* ^-r S&.& 
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6 ] 

41 1*8-41 &<4*1, S*N ^ ^4H°1, 


si 

St 

St 

A 

st 

-St 

st 

-st 

st- 

St 

A 

s’. 

s!. 

-st 

A 

-s*. 


s» ,». 

Si,,, 

sj.„ 

SU 

■Si's. 


s!»» 

~ Sj-*d 

Si,, 

» 

sj.? 

S?.j 

Sj5- 

'S?»» 

* 

-sU 




7] 

CDMA4H ^-g-^ N<y %%x\}7}%% ^^^7) 

#41*M f 


o 1 ^ c" ch™ s N 

or 

c N (/“" s'" ch"" 

_Of cm ” C" (f™° -s'". 


^ N ^wwo __ ^' N ^4n*«i 


oz.sr* w 

QLstT^. 

°H, QLS k N+2 * L GUARDS. QLSS=# i4E|.vflfe 1 x ( N+2 x Lguard )o^ = 3 . 

711- *8 tfjEHjij, OLGGARD^: N/2 X L GU ARD^ ^l* gjL 0% 

°lal, C* N 4- S* N xr QLS N 4H N/2 x n/2^1 3 . 7 }% %% 

*1jh a o v ^. 
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8 ] 

*11 7*<M1 ^^*>71' $\n C* N ^1 SE^b S* N ^1 £ 

?H1 0^1 #b ^.JKGuard)^^-g: ia:EL^°lb N(=2»)+2 x L GIJ ard 0 H , 

mb 3<>1 ^ x}<g^olzi, LguaRD^ 0^1^ sfr 7 ) L GU ARD^^r 7]& &<a] 

3t, 03 sM- <1^3-1- 3-g- ^8£.3. S]-b 3 

SA} 3 c ^ 

9] 

*11 7%M1 N(=2 m )+2 x LguaRD^ 1 QLSirLlEL^ ^ 7fl^b N7fl 

°H, #7l N7fl^ QLS-SJE. a]^> 7> &-g- 3] A^ ^ JH ^1 QLS^^^l 7flb 

^ N7fl<y^^: wM, mb 33^ v b A}bb°l:n, L GU ARD^ 03 #3 a^o] 

3ib -§^2.5. *l-b HZILbWb^b^l ajja ^-Al^rc aJa^ ^ . 

[^b% v 10] 

All 9%H1 $X°]*], aE^^ol N (—2 m )+2 x LguarD^ - ^ QLSi 2 Z 23 a}^^ 
b Al^>7> &b °llb N°1 3 51, Al^A>7> +1, -13 nfl N/2Sb -N/23 g 
2-3, [-Lguard.LguardI 1 ^ 5 ! 0, +i, ~i° 1 bb a]^iai-^i a^a^I^-ai^o] o°l 3 

b 7 A^r 3] HZ AjAj tij-^ 

[*d^8- 11] 

All 9^-°ll &°13, N(=2 m )+2 xL g UARD -§: bb QLSSJE.3 

(crosscorrelat ion)&(: 0 l 0°1 sib a] bA} bb-i: b'w a^t! %i-o] s}- 3-3 ( 




1020000071562 212>: 2001/8/9 

#71 Zt^x\]7)% ^2l2l Al^>=[-L IFW ,L IF1 ]S1 ^2l -§-21 *]£. 2]JH2l QLS51E1S] 
7fl^rfe, 2S- 1 ^L IFW < 28^ "fl, 2 m -g" 1 21314: ^.2.5. ^T^l-il, 

Lifw^ LguARD — Lifw — 02! ^21314- ^-2.5. *}& 

^ y o Vl 3. 


12] 

Tfl 7^-°(| 2HMl7]% ^#21 ^^>=[-L IF w,Li FW ]^ ^*Kg-2l #*( 

^^>=+1,-1^ nfl -2-2] tt ^ ^S.-l-^^n]. 0°1 :£)*) ^ZL, 

^14 TflT] 41 [-Lifw.Lifw]^ h 2 '^! ^ +1, -l°l 0 }-2i M' 13 ]^] -§-2l°(lTr m 

^-i- nfl, -#7]5] ^4- 2Hf*Rr 2] M ZEfS] ^^-4- ttJL 2]mm:E. 

4 V 7l^ ^4- 2>^>2r ttS. ^TIlTl^-olEf 

2jS]^ 314: ^8-2.3. £]-2r ZLEL^tH^^ 31m ^ Hj-1^ 


[^t 2 -^ 131 

Tfl 122<H1 $X°]*], 4 -$. *H]7(|7l# ^2l2l ^I^HC-Ljfw.Ljfw]^ t 2 -# -§■ 
21 4 m 2] JZ21 QLSEUE2] 1L '*™ l<28< £ nfl, 2 m -g2l^4: ^-2.5. 

7]-^^o]ji, Lifw^ - Lquard— Lifw —021 ^^r 0 ! 13 ], x# 2 ! x ] 
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^ ^ ^3E ^ «o V 

U. 


14] 

^1 131M1 &<>H, QLSSH.^| -frjL Qe]- Q = 

{QLS 0> QLSi.QLS2( m - g -2), QLS 2(m - g -i) } JL M-eMH , 2 "‘- [L »™ J <2 *1- 

^■s}^ °] -H, QS] Q±_ 2 m_ s 7fl<?]^-i: ^ 

3] ie. SHtss. 

[^t 2 -^- 15] 

*fl 141M1 &°H, S.€r OS! 

=+l,-l^r tb = [-L ifw> L ifw ] #7] a]^>s>= +1, -l^nfl^ 

QLS 2 >fe2l- QLS 2 *+i^ a>o]b> ^Vjr^V^ol QO] £}*1 uM*l 3£f^ 4 V 

0<^1 £)^ f k^- k=0, . .. ,2 m -g" 2 si ^M-i- 
4^^ ^551 sKJ-^-E. ^ u o v ^ 

[^T 2 -^ 16] 

Til 1%M1 &<>H, S=5it^- BPSK3K>^\ QPSK^«o v ^^ 

2}-g- 7>^tV^^r J3 = ^4^4 ^r4 *]JE ^2H 

M ^ °l-g- H o V ^. 
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[^4^ 17] 

QLS33# o]-g-s>c^ -frS. 21333 ^tb 

#7> Al 7l^Cll 

0 °1 °}\± 33# o} M4- #iajS}^ ^S}-; 3L7]# ## ## 

«31 C&4: 5b ^ 37l## ^^5-|. ZL) ^1-71 C5b4 °l-g-^>°i ##tb 3.711- 5b 3 
-¥-■£38^ S3b4- #41*4; 4M 37l7> N/4 x N/4# 3 

7l7> N/4 x N/ 4°J #^-*34 C n/2 ^ s N/2 *344: 5b3, 37l7> N/2 x N/2# 

4- -t-4-*34 C* N #- S* N 4- 4314-; 4 v 7H1^ C* N 4- s* N 4- °144 

4 37l7> N/2 X N/2°J ##*311 C* N 4 S* N -i- 5b3 37l7f N X N°J 4^4: QLS3 
3 «3t4r ^*b^ 514- # 3 t{}2£ ^ 

44. 


[^4 18] 

Til 17%H1 &<>H, 3717> N X N# *3 A 3€ 33#<Nl 5>4 t1171%>1: 

4M ##- EE^r 2 X L GU ARD 7 fl 4 0^4- 5b br 
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N x 1)1- #311- 3 33 $ 

«|jn. ^ 


19] 

S=^ol7> N°1 jI, LSSS. >$>£ #3l^H, 


LS"= 


[c" sr]. 

'/.s? 

ler -sj 

LSt., 


... N-xN 


# 5U<3# , C N # C N /2^: -f-*lH , S N # C N # -f-«!H ^Rr 

3J-8: l-^ 1 ^ 

20 ] 

CDMA 31 A i Af-g-^ sJEzJoR} N# ^R3l# #^31#^ ^SRI 

#31-3 °1, 


LS"' ; 


LST 


(/“~ c" (f™ -S"J 


C" O^ s" tf 
c~ a^“" -s" 0 ". 


csr 


#311: £Kr 33 ^^^ 4 ^ 9 ] ^33 ^ #*] 


21 ] 


3l 191H1 £M#,C N/2 3 X#3°l, 
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9l 7 A^r S^-SJE. /§^ ^ 


1%^ 22] 

*fl 19%H1 5fl°H, C N/2 4- ^-n ^ C N ^r, 


icL 

C ? j 

2*+^ 

.where 

i=4k+1 

[Cik*t 

~Ciki J 

.where 

i=4k+2 


C* ] 

w rA»r J 

.where 

i -4k+ 3 

tCLr 

~ £?*+») 

.where 

/ = 4k+ 4 


°H, A J-7l C N ^r 3l*fl «8^S. 


cr 


c? cl 

c: 


cl -cl 

c? 


cl c? 

c: 


cl -c? 

c; 


cl cl 

d 


cl -cl 

c? 

= 

cl cl 

c: 


cl -cl 

c^ 


cl , cl 



Cl, -cl 
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